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1 

(S $ nfcfg 1 0M * >tt Ad t . 
ffiESU#«*H&®©«HgB<0. B&E^'J-feJUOL^ 

fttrESB 1 WBSttttaSBffitcft 2 8«£!;F*E4l9&--f :* 
>ttALTffi*fifc£*U ^-com2#m^^*iE^Wt"-i7j8 

aa*. j e-wm2 5§s^^F*iE^<Df-i7jtsro^$©&g 

^ffiK^j££tlfcSB2(7M7i->&AJl<h, 

•t;u*iia9iJSSisnfcNAND-fe;pa.-^ h^vhui/ 30 
5S(if§2©iiiRy- Hh7>vX5'^bTy-xti: 

a. 

mess 2 «M * >&\mitw.m<f t>axiT*^ c t 



2 

[Wjr^6] iwes§20m :s->aAifte. -e-roe-^ 
s. 

■7— K^tCft)oAc:^2 ©^t'Jt^Cf t*M7D- 

x-r >ytt»i:K3eL. crottfBTiWEa^snfc^- 
jjp-r-scticfco. autesb 1 o^t'jt^Ty- hw-sb 

lc«?&X£tlTtt#j&»«qiEff *n. U9ES6 2©** 
##E1S3£M. 

WEm 1 #*S^©^ffigBlc, iiB^t'Jt^ffllf 

1 #m^T*fE% ; &-i'^->aAUTfl^ 
t>aAix. 2 *«s**6*i©fc:- 

^coUl 2 k° - i7 IldS^ ro&STlffiE 

tt¥*fl:E18i£H. 

-wig 1 w«ia«*tc»fiRanfc««w**t!iAfrffi<t 
me* 1 WtfiMttraSifitti::. AftE^'J-fcJKaL* 

mwm 1 **£!£tt<o3fiffit;:$ 2 mmm^mm^^ •* 

>ftALT, 2 

«3!!^«!#jcDB9E¥#^atti©^Balcfett-5igS«t»3 l 
[M^ilO] 
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com i mnmm®iz&i&2titzm%mmz&iL'*ii&tj. 
ifflBm**s!»tt0>*iBfflHc. (HE^t^t^roi/* 

striem i BttStttto&iBffica; 2 »ts?ts*«^ * 
m 2 tf- * m&v>m £ eBtic«"c*nasB i 

-T:*>&AJf 

NCII 1 itH^I»«)Stt ft** 1 . BMBbT 

xa ct o (Sissx-ie 2 iti^w-ft >axt s# 

[0M12] WE^t'Jt^Ktt. ISO^t 
V-b.jWW.mmWiZWfN AND-trJWn.- y h- u 

7>y7^4^l/Tt'y K^CtiSn, &NANDt 
h©H|&©*;& V-tJHO&IWV— btfm*<DV 

[»9KOSMB&i!t9i] 
[0 0 0 1] 

BHBftW*tt*»*B««« (EE PROM) £ft 
0. ^iCtJ^y-X hStM^ffll'^NAND 
SEE P ROMKilffi LTffffl&TOHKtt^ttttEttS 

[0 0 0 2] 

[fi£3fe©t£fl5] NANDSEEPROMIJ, Xf yZY 

- xfflijte^te o 7 > v t. * *k l T^a v 
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[0 0 0 3] CKD^NANDSaEEPROMCDS^iX 
»£>*lX^-5>. C«t^7^-X hS££*-7j5t£ll3 

8Stfi3 9 zm^rmn-t -St. ^©.t^ic^ts. e 

3 811 ^t'JWI/-f« 1 yD->d7F*gC0-OC0NA 
NDt;Paz7hUl, U2©aB#£^UTtr>-5. 03 

*«* (x-* "1" ) CltS, yn>v^rt©^ily 
-H8WL2i;^fc^ : EUtM (M2 1) Ic " 0 " 

[0 0 0 4] «Sj&*lM*;WTttS1*, V-XffliJCDM 
*?^r*-h^SG2(C0 V. f-> h*ffl!l«)a*?y-h*S 
G 1 (CVc c S-^AjfcttJRT, " 0 " S^ii^Srfir^ ^ 
£<*^E'J-fe;UA (M2 1) iCOft^-Saftt'y hiBL 
KCOV ("0" " 1 " S^jA^S-tf 

ityhl (BP*>> "0" m^^m±<r>My htt) B 
L 2 (CteV c c t - 7 hiBL lfllfflNAND 

20 tAx:?hU10 "0" S#ii*«:fT'5"****y-te 
JUA (M2 1) f>y h^fflijW^^'J-bJUi^Tb^ 

A©^-v*JW£T 0 V*t(£jH$nS. 
[0 0 0 5] -7jt'-y h^BL 2fflijK>NAND-lr;PrL- 
7hU2tli 'Pti< ifc^^EU-fe^C (M2 2) ©9 1 

t^;«Tf7 h^BL 2©«fi*igii$ns*«. •?-© 
^■v*jwm&aw c c - v t h cv t h \*mwf— h h 
7>^x^s i 2coL#^fa^ff) tc&st. ii^y— 

^7>yX^S12*s*7 W7t5. NAN 

30 D-fc;io.-y MJ2fflij©9^*;uiVc c -v t htci^ 

[0 0 0 6] d©*»c<iT% ^{C»*?7- K*SWL 2lzM 
«JI«)«*ii*«)EEVpp*HJftnU, aoo#a«7- 

Ki&Mctt. ffP^«ffiT'*-£>/N°Xfl[ffiVp a s s (Vpp 
>Vpass>Vcc) £#A-5>. ^©.h^iS^^U 

*th>*;^A3ftT. U*t»«*»IEIC«c* "0" 
&^#ff:bn-£>. iBjDS^ii^mffiVp p^Ent)P$tl-5 

e. *I#!tJHc4A6nsnxiEVp a s s 

OtfttAttSfetan. BP^> "0" 3#iA^7ii^jh$n 
•5. 

[0 0 0 7] U&m3 9T?tt. St^lEVppRy: 
/UtEVpas s$-oro/^XT*LTI/^AS> 3£ 

SnfcStrji^HiV p pX.tfrtXW£V pass 7jtjgs 

50 [0 0 0 8] 7a-9--<>¥iZLtz3 L \-*^<7)&Wt%S& 
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MC2 fcLT, Vch = Cl 'Vcg/ (Cl+C 
2) TSJn^. c^Sfc^ifc (^^^;py-x hit 
«way-hjt) ci/ (ci+c2) o. 
smtic-rntf. ^tut^Bof t*;Ks^vpp/ 
2St±»u "o" »#a***B&itsn*. nand 

^■J-Wk WAI^t'Jt^C (M3 1) Ttt, 
[0 0 0 9] 

HJtt^a*?^- K*IC#**/t^«JEV p a s s <Dm 
«^HT*6. ff*©NANDIEEPRO 

COfcftlC/UtEVp a s s©aSJB^»^ 
■i^HHrtt&ofc. d©j***flcWJcia4 1 (a) S 

[0 0 1 0] H4 1 (a) tt, 13 8TR9!Lt*I« 

s s t<DM&T7KLT^Z> 0 mmt, ±i£lstcM$l**: 

€r^««JE<BXft£*LT^5. fib, ^^EUir^BtC 

-fc;W*±T "1" <&m*ttJ8K***^**U 30 

;w M3 2) k "o" »#&*anTi>*«^ 

^*;w:/-x h»c<to»#ii**jtsn**6, /\°x« 
Evpass^Kuae, Efcu. /ix 

"o" ^-^^s^nfc^^E'j-t^fc^iB^jctt. a° 

XlEVpas s <DWMz£*)*:<D**:V1i)[,tf7jr>lz 40 
ft^^T. #a#?»7- KI(D/tXiEV pass fCJ;£ 

ck^ic, ^Tco^U-fe;!/** "l" ^-^T&£i§£- 

pas s*«i«<a:as < !f#jBy— h£^**;HBJ0)«E 
* U izJIB t ttfiSS# i£*t£ «fc S L # ^ffi£»7Wi*4# 
[0 o l 2] J^±cDJ:3{c, *^'J-fe^Bl;:*rr£SS» so 
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^ji^Sftih^fcttJCtt/^XttffiVp ass £&<TZ>Z 

(Dfca&lCte/txmEEV pass S(5<f5Ct^MT 

04 1 (a) IC, "1" £ 

"0" ^-^^»<h^^L#^ffi^-^«i^fiBT 
$>Z>t-?Z>£, /UtEVpasstLTISJTtSW 
tt. 04 1 (a) l:^T^1-iibit^Rt^IC 

[0 0 13]-*, ^-^SS&^llfettfc^qE'J-fe 
[0 0 14] jglC, t"-^S#3A^, ^^UWl/ 

-f <z> * <aas? y n y z ft co £ y u ir ;u \z *f L TS €r & 

*tEVpp«/U«EVpas ^ 

[0 0 15] *^*)±:)V<bm®i\:i)m$s\z~Dt\ 
f 5 fc # K *> , mmiz+ftte r * * >aAiW 

[ooi6]5g{c, *=Ev^z)v<D&mmt\zmK st 

L^icn^fcf t*^-X hitcoflST^o^ 
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[0 0 17] Z.<DWm*. ±E*«6*tUTftSftft 
SSKWifcT** J: o tc Ufc^»fStt#*(MB1S««t 

^rosaji^^MW-r-s c t « s «t lth*. 

[0 0 1 8] 

¥«IM*EttS«M:. #*^S*t. ^©##^SSIC^ 
j*SnfcSlWlffl««£. r.©S13JSS!S«J;:»j£ 
*tifc«aW*#«^.5iDinc^ ^ 'J "fcJUfc*-*-* J* * 'J 

t;i^7Ht. wesi me* n 

*>£ALT^i#£n;tsi ro-f t>aAit, mes 
lSssKasosfflw®. HfjE^y-fejuwL^fiiic 

S«e4*.&lr>R34fcBKtte* 1 *>£AH £ 0 
<£jgg ICS 2 iil^Mft^^ ^>aALT^B£Stlfc 

[0 0 19] CWS&WjMgSSna^jWStt^SfcES 
*SttS2©g&dr- h h^>v 5 X^^^-LTV-X^(C 

hrtancs^aAsnTsaa^sfTan, aires 2 
©t-r*. 

[0 0 2 0] d©5EWc«*^»36tt*i»#ES«S© 

#s«»csi#«s!^3:^*»jjc-r*xet. wesi 

STSfcatSlSSS!*!**!*-* t>!iAt5fY * "0 
Mt>ftAIgt. ffleSl*tt!SKtt<B$98IS0);i 
t 'J -tr;U© ls*t>*«EEK:*«e^Attt»fl!34£1t£M 
E? + *fl"f *>ftAISJ: QttMTCS 2 

M-r*>aAt5* i 5>^^*>aAiit> iwes 
set a. 

[0 0 2 1 ] £©f£ 93 1;: <£-!><!;. ^t'JtJKOl/fUl 

ffl^tftciiO'f^^aAi (ft*Mt>aA 
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*;i^*>ftABitt»S«fflTflO(l£««©S2©< 

*>aAii (* i ?>3'-ft>aAi) 

tttt*fl=ii/TiJ. ^sswrs 
fl«T3 i **;M'5i->ttAli©»«£«jt-**. floats" 

ft*. WAtf 1 S£t±ft^««IC»J«f 4Ci*«SST 
d©«**fHcJ:0. *->>*-f *>ftAi::J:* 

s&ie-r* r tafinm*>. BP-6 c oi&A >^"f 

[0 0 2 2] ft^WlC/^U-fe^n^-V^U©*^ 
^r*JM";J->&Alf leli#n> (B) a*SU>e>n. 2> 
">>^-f*>aASKtt«F*K I48t» (As) 

K*»t3->t-^iM»*OA9>i"f*>aAI* 
»S^i*«Tf6. SEot, *9>^-f*>ftAIS* 

ic «t o mm<D l * tr>*«se ss 6 . * ? > * -* 
=r>aASir j: i r^ir *;usa*/hs < -r * c ta< pj 

[0 0 2 3] HfCft^WtC. *^>^-f *>ffiAli(2. 

•©flsW&BiESicKS-rs ctwt l cnti«t 

0. iJV>?'(*>~&\M$:W*fcTZ>Z.£\Z&Z>* : £>) 

t;Ktiuti>ifi«fet'iiT$^i t left*. * ? 

> :5"f * >&\m lz «fc * * t U -fe JP© L # ^tt^idS: J; 

o«tsitc^it-r-&«ci2. *^>$"r^->aAJiS:. ^-© 
e-^»s©(a:«A«, «sy— Mc^r*juKtest» 
jgk r * s be e en a a l t * © * ft* rt i = s u z & ^ s © 

«s A-i6]©«^#DSifi^icts^rn««k c ©»^. 

3j->aAS*a9:ltfcCi:^J;*y- MIT 
©^«©#r^*{e*fl:*<ft<ft*. L^u. 

MttC5sft<5 1 -v^^SlCl2, ^r^^fiS^E©*- 

tifctsn^b. v-x. h'K >a:«(jg©gsa^ 

[0 0 2 4] 
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[Hjfio)»t8i] sin z<Dmmmm<DMmiz&z> 

NANDSE E P ROM00^^U-t;i/7U-f ^SLT^ 

jl-* Ml ^Sc<l (Hioi^ 161) 0>B?U«tt 
Shft^tUt^MO-Ml 5tfOM»i:»»Sftfc 
WW— h h5>yX^S 1, S2i4^)i^ 

[0 0 2 5] P^^l^lZ^^^Uir^McoSflffliy-h 
tt*a«cSH»y-h»CG0-CG 1 5 (Bp-fe^-K* 
WL0-WL15) K*l*SftTtr>*. My-hh7 

ji^&^a^mu©*fi[ttts i >*<t:&*. >7— h 

[0 0 2 6] 0211 ^^'Jir^TK^U-f 7-^7 
^fU 03 A*3«fctf0 3 Bte-e*l-€ f ft0 2(BA-A' , 
B-B' tSffl^LTl^, payU3>5fil0l: 

©pi9i;n2i:«issnTW. pI^xjh 2 

H STI (Shallow Trench Isolation) ICckOvUn 

7^ y«<Dif ass 2 ^Ki^n^o ^<D*^fis«2tc 
[o o 2 7] ^tyt;nt pga^x;n 2^*MJc h 

>v ? x^fe^^u-t;i/ira«<D«ii*#-r**^ Til 

*r«h;:eks*it, a«?y-sj»sGD, sgs^^ 

[0 0 2 8] ^^EU-fe;^»«Snfc»«tt)Hmift»K 

8jCck0g^n^> o imififtisca, nand^;u^l 

-y K^H^Mll alZimiSftZ>a>*2 h^7 
[0 0 2 9] £(7)^<D^{ilCck£EEPROMtl -fe 
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(B) ^fflV^sn, *^>*-f *>aAtCHn5?!^F3Wi^ 
T*£flt3K (As) ^ffl^e»n^ 0 

[0 0 3 0] 04 AH C^jffiCO^TO^Uir^ 

H L#^ffiMffl!(7)/id6(D5 1 -v^JU<^>aAli2 1*« 
-^*»o«fc'5tt*'?>^<*>ftAIB2 2*«»j«S*i 
[0 0 3 1] 0511 04 A<0*^U1r;U<ttjfil;:*l** 
0 5<Z)5F*E«i»K^tt 1 *?Ii»7*©** 

?t*M*>aAi2 in 
tc^/s$n^o tit, ft*M*>aAi2 li^a 

2*«»fitSft«. *^>3?-f^>ftA§i2 2<Dfc:-^i§ 

SH ^cDt°-^^cD^$egx : ^^^;i,<^>aA 

?t*M*>ftA12 1 £>3lEiftK<fc!P 1 tfT^±{£^ 

0, ^^*^-f *>aAB<oaH©fitt^«%»J8tc3* 
t^^^>^^t>ftAI2 2K<fc*M«2Mia**K« 

[0 0 3 2] C©«&*'J>^-f*>aAi2 2CD^i« 
iCcfc 0 , / ^ U iUMD^* *)immz&rtZ>t£ft p 
*G4*««#*T (IP%*tU7MM) 0 5ic*« 
T^Tck^lC^^o EP^A s (D^^>^-r^>aAtrJ: 

^■>SAI2 2<7)tf— ^<i«Tffi/hfii*^T}R»if#ttt 

pffl^i;H 2<Z)*B5T<Z)Stt^FDE«<Z)jiS«, 
ft?Mt>SA12 l(^^BSSlC«fcO*^D, * 
^ >^ * >ftAJl 2 2 fZcfc 0 »£SB»*3W-&1> «k 3 

l^t*Mt>aA12 1 (ZWCJcO&^O* ti^y 

T^^o ^(Dfz&bizffimcn^oiz, ^^>^-ft>SA 

12 2<7)^a*sjsi4^^^^-r^>aA)i2 1 «^pgi§ 

*<*>i£AJi2 2<BMW1 t£»«»C0/h$^A s * 
ffl ^ £ C £ IC ct 0 nfffeT* £ . 
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[0 0 3 3] *>ftAJB2 2tt, ±m<D&o 

JC^^U-fe^USriifflStftftteJkUtt*^, RUSK* 

AJf£^/£LT*>, £2JB**S£tf*««<0¥J3«£Stt 

[0034] ±0ft#wtcitt0rr*. B6w*ut* 

s ftZt. **aJMWmlt Wm2=2 6 s <f> s 

$x(Z)}fSLl>»ffl«IS:*tfntf, 0. 1-0. 15m 
[0 0 3 5] &±<Bcfc3lCC©*M©»IBlZj;*i, ;* 

[0 0 3 6] ^<D*ji!i(o»j8Jc±4^* u-fe;^«»# 

iMMfctt*, ^*^J(7Dgl4 1 (a) titmi^X^t. 
04 1 (b) (0«t-5JC*:So /fJ-fe^A^X&Snfc 

SiR/tU-fe^Bfc^T. K*#ii^tt^3fcSSn 
T^S. fiP"&, 03 8c7D^^E>Jir;UBcfcOTtC "0" 8 

€&fr&2ntc**v^)itfu^m&. 041 (b) 
( a ) (DttJkmztt^T is&^mmm<Dmm*Mi«t\zu 

oTW. ^laH /tUt;UB<a^r*;i^gtf><B;T 
tC«fc«^^*;uy-X Mt©l«jdP«)»*T**. IH3 8 

<^^^E»j-fe;PBcfcOT(c "o" stM^^n/t/tu 
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*t>©rttft^fc*, «*M©H4 1 (a) co*g££^ 
J6CD^agCDll4 1 (b) CDlg^tlCffittfc^. 
[0 0 3 7 ] [^«<D»Jg2] ±E*K0>#«Ttt, * 

^>^-r^>aAii2 2co^^^, w»y-M-iE«ffi 

D8K, /tUt;KOV-X, HK>ffi»ilaip 
ffltfx;H 2 0>«*»Hifi»KttftJ:5^«*UTt)ft 
10 v> D 

[0 0 3 8] wim<D£o{Z, JlO>*?Ur>&AM2 2 

(D^-^&m^m±^m^(DiiLm\zm^:Lrz(D^ u 

x;Ut©BKZ)pn«'&*»feA-3Tti*. ftoT* 04 
AK*-rJ:3K:. ^^>^<^>ftA12 2^J:i9i< 

Mitt, mm\z^**)izf-7.h&<Dm±\z®&& 

[0 0 3 9] [ftff®»&3] AlC. CI(B5fi9ifc:J;*« 
iB*ffi<0H«<0*J8S, H7aTOHBtffl^TRWt 

y-h»S^WW^-h»«)Wf»t* *^A#|flJ<Z)NA 

<Dmm\zMf&2n&\,*t)®&mmm&wz^^Tb* / 

[0 0 4 0] 07 iC^-r^OtC, pSy'Ja/l 

fit 4 0±tC^^{btC c t 0J?$^ 1 0 nmOyU3>M; 

T. y , Ja>SK4 0*lCnS?FW» U > 

(P) ) ^<^>ttAl, 0 8 lC^T<£5{^ nSJ^x 
40 ;U««4 2S»JBJc-T*. ft^WtC, ni9xJKiS84 2 
tt, 1. 5 [MeV] 0>SuiSx*;i^— . 4. 

Ox 1 0«3 C m-2<Z) K-XStTT, »J >«: v'J 3 >S«4 

[0 0 4 1 ] nS9xiKfi«4 2©»lSli WAtf. 2 
&(^<7M:*>ftAtc£D^LTfcc£^o «*tf, AS 1 
SPST'tt; 1. 5 [MeV] ©»ljiX*;l^— . 4. 0 
x l Oi2cm-20) K-Xit, »J >^y | J3>Sffitl: 
<^>itAL. 7 5 0 [KeV] (OMM 

X*;U=F— , 8. 0X10i2cm-^H-XIt% U > 
so ft v ij a >Sffi* \z-f * >ftAT£o 



(8) 



ftffl2 0 0 1-16 0 6 18 
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[0 0 4 2] *L pS^x^Mffl07X^Sffl^ 

(B) ) H^>ftAl, m 8 iC^f <fc -5 C. pS^i 
JW4 3«n. pS-)xiW4 3H 
tf, 3 0 0 [KeV] <7)}J0i§X*;i/^-, 3. 0X10 
i3cm-2£> K~XfiT\ *^£>-'J=]>8<&4 O^fC 
-f *>&A-f £ £ t Idcfc OMSfW, 

[0 0 4 3] pS"5i^84 3«fl flJAtf, 2 

SBTtt, 4 0 0 [KeV] <&SnjgX*;i^-. 4. 0 io 
X 1 013cm-2or>K-XST\ *93!l£ v U 3 >Sffi* 
tC-f*>£AU aS2S»Ttt, 2 0 0 [KeV] CQfla 
3Ix*;l^-, 1. oxioi2cm-z©K-XlT, * 

x;i/fig«4 3 0rtBK«c«, pi^x;^fei4 3i:0 : b^ 

[0 0 4 4] pS!^x;l/««4 3(D*ffiBStC» 

>ftA<h, C^^^^-f *>aA©*«rt«T?©jK» 

t>ftAI4 4a«t^ I^T, rtSSJCJBSfcf— 
^£*#^>cfc?(;:fltS§ (As) &<t>aAlT, 

^t>aAi4 4bs»«t*. ^^^;u<^>ttA 

144a ttflaJA«* 10-30 [KeV] (BJjniix*;W 
, 3. 0X10 13 c K-XIT-f t>ftAt 

So ^^>^<^>aA!4 4 b««Atf, 2 5 0-4 
5 0 [KeV] (»SL<H % 3 5 0 [KeV] ) (D1)W 
jg X^;U=f— , 1X10 i2cm-2- 5X1 0 13cm 
-2 (JT£Ktt, 6xi0i3cm-2) C7)F — XfiTM':* 30 
>ftAt^ e 

[0 0 4 5] £t±a)ck5«C-f*>aA*frJCJ:0, 
>^^t>ftAl4 4b<!:LT(l *<Z>»«*^^*^ 
-ft>ftA14 4 a«fcOtt«<, ««tf-^ffi«**pffl 
^xiH3(Or«^0. 1-0. 15jumlgC&§ 
ct^tC-T^o ^V^)l^^>t^Xm4 4 bCQi&gt: — ^ 
ft^Kt>ttA!4 4a(0lg 
cfc 0 C(0»fiEe-^ffi«ifffiS<Z)^T*9> 
^<t>SAI4 4 b^«lWti}:a^J:^:t 

CtlfCcfcO, S9i^Lfccfc3^, 40 
^Uir^coL^^flti^r *;i-f *>&AJS4 4 atcJ: 
0Stf*!lSn, #^>*-f *>ftA14 4 btCcfcO^ 

[0 0 4 7] C©», y'J3>»M4 1aH ^Sct* 

>iiAli, ->U3>»fblR4 1 a*»*Ufc«.cfroT 
fecfc^c fflt. v'Ja>Kfbl8 4 1 a*»*Lfc«.C, 
Fl£>\ JRKft^AO, pSy'J a>S«4 0±icJP£#j 
1 0 nmOyiJ 3 >K{bK«:»J5!t U ^*;U-f*>a 
A(7)/i^co/N 0 ^-x>^^ff -5c fit, ±» so 
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Lmwt^Kt>aAi^^>^-ft>aA^ 
[0 0 4 8] a 9 ic^t * 5 \z. m^mi 1 5 0 *c 

0±(C H>^MMTfe^)J?$^8 nmOy'j3>8 
ftK4 1*»«-r*. yU3>8ftR4 1$»«Lfc 

CVDSSffl^T, S/U3>»{bBl4 1 _LIC, n|ff« 

(08*. tf, U» 4tt2 x l O20 C m-3^toJS$JK5 
Onm0nWJy'j3>i4 5^Mt^)o CC7)&£ 
MAH CVDSSffl^T, #'Jy , j3>K4 5 
JtlCffaWl 0 0 nmC0vU3>S{bK4 6 ZMl&lT 
S, «ttT. 0J*_tf, CVDi^ffl^T, vU3>Sft 
BS4 6±IC@2^1 5 0 nm(D->U n>KfbBS (TEO 
S8£) 4 7S»«n. 

[0 0 4 9] *<B«, PEP (?»»»JI8) K cfc 0 . 
->'Jn>BKb«£4 7±lCU> ? X h/^->*MT*. 
COOUi^X h/^ — >£"7X^tCbT, RIE (JSJStt 
-f:*>X^>£f) ffitCcfcO, y'J3>Sffi4 7^X 
7f>m, MlC, y'Ja>Slftl4 7^YX^i:l 
T, RIE&tCcfcD, y'J3>SM4 6^X7f>y 
Lfclg, y'j3>iftl4 7»in c JSc^T, y'J 
3>tfkl4 6SvX^HLT t Ri E&flcfcO, #U 
y'Jn>H4 5fttf$/iJ 3>»ft»4 l Si*i7f> 
y'Jn>gtt4 6^VX^CLTy'J 

3>!fi4o*x7f>m. cniCcfco, laiotc 

^"Tcka^, y'j3>ii4 0C, SR^S^Htffl^hU 
>f4 8««n 0 :Ohl/>f48^H 
fcf, 0. 3//mg^^o 

[0 0 5 0] *tC, 0 1 1 (C^-Tcfc O \Z. C V 

Dfcfe*ffll*T, S> U 31 >^ftJ^4 6 _btC. hl/>f48 
*^£!CiS;fcTcfc5fcJ?;£#j8 0 0 nm(OTEOSgft 
Bl4 9£^/£f£ 0 CMP ({fc^WSSMMflF 

s) &&m^T. KfbBs 4 9 ssffe u hu>^4 8^i 

0)Wzmitm4 9£:8??S1*\ ST I (Shallow Trench 
Isolation) m&<Dm=?toMMUL*:9EtfL'&1tZ>. y'j3 
>*fb»4 6tt, CMP0f0X7f>yxh7A^lt 
«^i"Sfc», TEOSMSI4 y'Jn> 
S{bBl4 6<D^S{C(ct«-aLTViS (-fl&lcte, TE 
OSi4 9^ffiH ->U3>S{bJ8 4 6<£>3tffi<fcD fc 
^LflSOcCS) o *>Un>^{bJBl4 6H 

[0 0 5 i] #fc, m i 2 c^tct e> fc, , c v 
14 5 t«jc»jBy-hs««-rafc*(Z)jpswi o o 

nm^'JyUa>i5 0^M1-^o -com, «A 
tf, ^ffi^ffi^r c fc0, #U y'J3>i5 OtC, nSli^F 
3&E^ U» ^J2X1 O20 C m-3«AL, * 
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[0 0 5 2] m 1 3 II^Tcfc O \Z. MAH C V 

DffilCcfcO, #U v'J^>K5 0±lCJP**fj2 0 0 nm 

©y'j3>aftR5is»isn. da>s/U3>a<bw 

(Dm) tt, 2 0 0-3 0 0 nmt*5, $ <E> IC, CVD 
^ICctO, ->U3>a{t«5 1±»CJSS*58 0nma>5/ 

i5 2$rRIEC < tDX7f>ytt, EI 1 3 [C^"T cfc 
■5(C, ->»J'3>£{bK5 l£)X'Jy h(&fflJffi0WcS# 

[0 0 5 3] 3 >^itm 5 JL_, 5 2 £VX 

irtCbT, R I EK<kO#»J '/'J3/15 0SX7?> 

^}j5QHP5 3*Mt^c BBD 5 3 <PB (Pfr#. 

COD^ yU3>SftB5 1, 5 2(1 (^*$tl 

[0 0 5 4] EI 1 5 IC^T^IC, *'Jy'J3> 

H5 0±1C, »iey-ht«l»y-hOfB(Z)y--h|BI« 

C7)->UP>^{bfl« ; HSft5nm<Z)y'j3>SftlB*6 

mi&2t\Z> (i^WONOi) o cvDfilcJ; 
K>> 16^15 4±(C, J¥££U 5 0 nmco^U vUn> 
R5.5*»«t5. HM£«ft«C«t0* #Uy'Ja 30 

>R5 54 I tC^l3. 6X1 O20 C m-3(Z)nSWa (W 

2rEI£o_ 

[0 0 5 5] HI 6(C^i-cfc^(C, MAH CV 

D&SrffiVvr, 7p>J~>iJP>Jg|5 5_htC, nMT»^ 
^AyfciJPSJKJl 0 0 nmcD^Uv-Un^S S^mtfCt 
Z> 0 JglC, CVDMffl^T, *'Jy'Ja>i5 6 JtlC 
/P^^j2 0 0 nm^>^f>y'J1t>f K (WS i ) 
Bi5 7£fl^T£o JBcttT, CVDffiCiD, *>^X 
t-^UIM Ki5 7±{CJSS&J 1 0 0 nmOy'J n > 40 

>^fbH$l5 8 _tKJ#£#J 1 0 0 nmC0>'JP>KfbR 
(TEOSBa) 5 9 SrJBfiE-r*. 

[0 0 5 6] PEP (^*&&£iJXg) tCcfcO, 

S/U3>ilft|R5 9±i:i/>?Xh^->6»ftL, C 
0)l/y7 h/^->^VX^CLTR I ElC£ 0 v >J 3 

5 9£rVX^fCLT, R I E «C J: 0 v U P >SfbR 5 8 

&fC* Ell 7 75SH1 9(C^Tci:^{C, /^--> 50 
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^Snfcv'JP>fift:&5 8^VX^7ICLT, R I Ell 

5 6. 5 5*i*I^f>m. cniCcfcfl, D** 

0-CG15WMy-htffiSGS <±) . SGD 
(±) frSSrirt"*. 

[0 0 5 7] l«y-HMSGS (±) . SGD 

*^n, fro, ^COfiB^tC*3^iT*^AA"r6jlC 9 0° tc 
«0*fro&/^ — >T»JSS*l*. Sfc. a>^^h 

«SGS (±) , SGD (±) JCO^Tt>*0*frn 

-So 3>hp-;py-higcGo-CG 1 sco 

RfttflHIB. ^tVfttflAtf. O. 2MmlCl£^2*l 
[0 0 5 8] ^tC, 0 2 071MI32 4(C^f cfcSlC, P 

A^-/9 0Wn. C0l/yXh/^->9OS 
tf->UP>S{bS8 5 8^YX^i:LT, RIE!;i;0, 
i«5 4, #U'>'J3>K5 0, 4 5^I*X7f> 

y-hFG^:, IKy-MiSGS (T) , SGD 
(T) (y-h«tt&tfn>** hflS«) fr^fiET*. 

[0 0 5 9] &IZ, El2 5 (C^-ri;5lC, pffl^x^® 
«4 3fCnS^F»E«l ! J» HtyftAl, 

nSM16 1, 6 1a, 6 1b««o ttffifH 6 
lalt NANDt;^X7 h<BV — *££0. tttRJf 

6 1b(l N ANDt^axy hO) K K >tft*. 
[0 0 6 0] £0>|g, EI 2 6 {Z^£?\Z. mZffil. 

4 5//m(DBPSGK6 2^Mt^)o CMPffi 
&m^T* BPSGHM6 2£^J0. 4umfflmis. BP 
SG8S6 2(D^m^W-mz-r^o &43BPSGIg|6 2<D 
MCMoT, n> hD-Jl/y— hlMCGO-CG 
15, tl/?hy-ht«SGS, SGDRtf7P-f 
^ >i/y- hmMFGcofflfJi|{c, n>3{bIS*fc:<fc 

[0 0 6 1 ] El 2 7 ttMEl 3 3 tC^"T± 5 Id, B 

P SGIEJ6 2±ICX^>^X hyAtLTOv'U P> 
gM9 1^Mt^o ittt. U 3 >Sg<bR 9 1 ± 

tcTEos^{b^^6 4^^/s-r^o m^x, pepi: 

i:D^/Xh/^->«n, :«l/yXh/t^- 
y^VX^ClT, R I E J: 0 T E O S SHbR 6 4^ 
X7f>^l, TEOS»{blK6 4JCE*»*»ric"r 
£o C^P#, y'j3>MK9lH R I EtC*5«-*X 
7f>yXh7/^tTiltS fl k/Xh/^ 

^->fr^*$n-5o 

[0 0 6 2] B^', PEPCJ:Ol/^h/^->S» 
«T^>o :0l/yXh/^->m^7i:lT, RIE 
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iCctO, BPS GSM 6 2 , ^U:3>g{fc|g6 ORtfv'J 

zi>mtm4 i tc> a^n (y-x) 6ia, tzmm 

Jhy-hMSGS (T) , SGD (T) <E>=J>*^7 

[0 0 6 3] g2^<Aft®Rtf3>^ b*-- 

M'J7^^;P6 5A-6 5ESMt§, TE 10 

OS&{fcffi£6 4±K, E«»Rtf:3>** h*-;i/£SE 
^r^«fcr^>^X7 : ->^6 6A-6 6E4Mt^ 
:0^>?Xf>i66A-66E^, CMPai:«tO 

SL, NANDt^azy b<D\*l"(>\ZiStM2nZ>m 
i65B, 66B, KK >ffllirlx^ hy-bSffiSG 
D (T) lc8^<**l£BE«SDL, R^-e<Dffi^l2H6 
5D, 6 6D, SSL^M^tl^o 
[0 0 6 4] m3 4Tbmm3 6{C^T<J:o^, T 20 

EOSSHtH6 4±{ZTEOSS{bia9 2 *Mf$i?Z>* 
TEOSH9 2±[:i7f>^h7/^lTOyU3 
>£{fc«9 3*#«-r*. iWT, 5/U3>«bBl9 3 
±l:TEOSK9 4S8iSn. Z.<D'&. PEPKJcD 

•7X^CIT, R I E(CckOTEOSgl9 4^X>v^> 
>7U TEOSi94C, 

9 3H R I EtZ*3ttSX^^>yx h7A s (hlTli 

[0 0 6 5] BI/, PEPlCJ:t)l/yXh/^->^ 
j£-T£o ^©l/yXh/t^->S7X^ClT, RIE 
JCcfcD, y'j3>S«9 3WTEOSl9 2{:, SB 
3S6 5B, 6 6 B\zm*tZ>Z}>9>7 h*-;PBXtf-t<0 
ffi<E>n>^ h*— ;l/S S 1 , S S 2 &Wffct2>. CCD 

[0 0 6 6] Z.<D&* ge^?HO^lffi&^=i>^^ h*- 
MU7^^^6 8^Mt^)o TEOSH39 4 

±iz, mmm&z*zi>?i7 bfc-jv&^izffitz-r&m ^ 

1169^, CMPffilCcfcDOTSU E*l»a«zi>^ 

v-xm±u>7 hy-htasGs (T) ^sb^ssl 

K^«?flcdn, NANDiEEPROM^f-5. 
[0 0 6 7 ] £t±oJ:3t^co^JS<^»!B<o»ifixatc: 
cfcSi, NAND®EEPROM©/t'Jt^7K«B 
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[0 0 6 8] [^«S<B»»4] ::iT©$tt©»|gT 
tt, -fe^^y— X hS*ii^^<7)NANDIBEEPR 

l**^)P-A^t^7y-Xh (Local Self 
Boost) ftMM^NANDSEEPROMCt)^ 

mizmm&»mT$>2> 0 

[0 0 6 9]BI3 7tt, n-tul-tJly-J-x bS^iA 
T. LSB) »*ii***TJ4. if, e^h»«C0-fe 

hy-hsgsG i \zmmm&vc c v-x 

i&ffiO-feU^ h^r- h!SG2 (CO [V] 
"0" 5^&^£ff 5/^'JtMt^NANDt;Pz 
Xy hU 1 ft(DM$i* : £V1z)lM2 1 

bf^miBL 1*^60 [v] *teasn*. 

ii^SfT-S^^rU-fe^Sr^tTNAND-fe^ZLX^ hU2 
rt<&aft**Ui:JUM2 2<n?-\*)\,\Z\*., t^y bi&B 
L2^6Vcc-Vt h^lBWmffi^gaStl*. 
[0 0 7 0] altR?- HiWL 2&tf^(D[3i]K 

0©7-HSWLl, WL3cE>m{i£0 [V] tf>£££ 
U f ©ffi©*M7 - KiBW L 4 - WL N©tfiS/t 
XHiVpassl:±#$1t^ C(7)B#, "1" 
^^:ff ^^^U-fe^^tfNAND-fe^^-X^ hft(7)jl 
fc*L)VM2 2<D^**)],n>%Ltfi±.&-?Z>fe¥k. 4>&<i 
bMR~t)lM2 2 RZf ^r<DWm<D^M9i±i)VU 1 2, M 

3 2H ^^^;kda*^^aw TX5c**tcJ:0*^ b* 

7Vtm£tZZ>o Z.<D'&, »«»7-K*lWL2JZ*#ii* 

ifivppWKWt, aw-t;uM2 i lessor 

HU ri> ha— b«ffi (vpp) <h^*;i, (o 

v) ©im*cS5«jE*<BPa$n, "o" s#i&*?&*fTton 

£«> "0" S#J^^^fTt)^^iM^-fe;i/M2 2 \z 

*5^Ttt, n> KD-;py- MS^fr *;H5M<0« 
i* 7 ^'J > ^ i:«t o f t *;Hffi*«±# l/, "0" m 

[0 0 7 i ] S#&^m{ivp P a*i 8 

[v] , *^EU-t:;uM2 2co^*;u:/-x blfca*o. 

8-9 [v] aa*T±#-rs, c^fi^, 

[0 0 7 2 ] L SBS^ii^iCTti, IS}7-HiW 
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U-fcJl'M 2 2 D CD ^U-fcJl/M 1 2 , M 3 2 A** 



[i3A] 02©A-A' #r®0T$>-5. 
[13 B] 0 2 ©B — B ' UrcSHT&S. 
[0 4 A] |BIIIJSC0^1CO^tU-fe;K7)Klrc5^ig^^ 



;um{4lC«fc-5>A*^^A''f TX^T^^EUiz^M 1 2. [04 B] m<Dmffi£>Bm\Z£Z> U -fe^©ti?rtfit8iS 

M3 2£#-y hrt^^ltC-tS/iaotCte. V p a s s £ £7nTEn?<&-5„ 

+»(C^#<T-5^. Xte. /tUtM 1 2, M32 [0 5] f£M©i*|g 1 ©*^ U^U©^*;^^©^ 

Wtt6fti>. [0 6] 13*^ Uir;w©^*;i^^©<£2li©#tf 
[0 0 7 3] Vpass^<t5t, "> £Sl9J-f Sft&flVO F0T&&„ 

**JMM£*»0 [V] lcK36$nfc#ii*i-fe;i/M4 1~ [17] C©58MO«ia*tt©-xa**'r»rBiaT* 
MN l ©n> ha— b^St^-r^UWfgtciS^ 

maxims n. «»*a****t;*ni«nt*«*4fc«), [0 8] cco5gHjcosjia*iico-xs^^-r«ffi@TS> 

Vp a s s £+5MC*#<T£;ii:«ffliST*-5. £ *. 

fc. iBSttlWtc. iBSftro^^'JIr^oMfll^*©* [19] £©*ijfl<D»j6#ftro-iS**f WifiHT* 

-©*g£. *8*«rM**#flitl;:fi<fc4fc*. [BIO] C©»W©«it*tt©— xe**-rWBfHT 

c©=t^f«£3iijp«. * ^ u ©sbf^±« mm-? setter- $>z>. 

for, l s B«#jA*.^tc*5UTt>. ^-v [@ii] ;i©fg93©ISjg:£a;©— iS**tri@T 
*;Koy-MtttT?**«it*:*v»**«»*K. ft© 20 *«. 

*Jfi©»»T»iWLfciWI*©*ffr. ^^E'JirJUTW [012] C©5BWO«Jfi*at©— xa**fWBfHT 

<*>i£A*fT3 [013] C©«9i©«jS*ffi«)-xe«r*-rWHHT 
[0 0 7 4] rw^BJttifgHig&o^f-pg^tl/j:^. 

ii*-Cttr:ME1ft©»^«l!i<WUfc*<. ^I©/tU [014] £©Sfi9i©SB£#&©— IStw-fWiBBIT 

•fe;V7U-f«SiST#<atBffitS;fTONANDS!EEPRO &«. 

MICbi©56W*affl-r*c:t7J«T?#*. ^MfEtgTtt [015] C©»W«0«ifi*tfe©— xe«r*-rwiBH-e 

T«t0iL<)S;5^e., d©»l3«*^lT*-5. [016] C©56^©»ii*ffi<0-XS**-rWfffiB|-C 

sSfflW;. £nttlfctt«ScaVh3<. *tRrtWC«V» [017] £©«i§8©«ffi:&ife<B— ISS^-T^HBT 

*-?>3"ft>aA©-f*>iiLT'J> [018] C©fS9!©3!!jg:5i£©---XlISr;S-f ¥B0T 
(P) t*»mf e»*ifcn. 

[0 0 7 5] [019] C©»fflOSjfi*S©-ie**tiiiiHT 

t Ulr^WL^WIifflffll©^©^ *Mt>ffiAl [02 0] CW^WroatiS^©— Xg£^-r¥ffi0T 

j p^;u-i'^->aASt«jM«mgyT-B.offiiis©*^> [021] z.nstmoKmMm—xti^-t^SB-c 

*t»«lC»»*^A*Ct«:<. ^•+*;i/*SS:/ha< [02 2] d©«W©HiS56rffia5— XeS^rWffflfBIT 

S.MWNANDiEEPROMICfe^ ^-V^JU^ [02 3] 02O©XXVI I -XXV I imzfooM 

-XHtSW<t«nci:*«T«. B5HT**. 

*K6&lh-r*C [02 4] 02 1©XXV I I I -XXV I I I ftCft 

[0 1] Z\(DftW<DflM<»mi&l\z£.Z>* : ZV-t)V7V [02 5] C©^BJoSSiS*fi:©-Xe^^-r8lf CB0T 

-r©Hfiffi(Hi?S0xfe^. *a. 

[02] |5JHig©^l ©^^"J-fe^TU-f ©K79 [026] ^©fsgn©sijS*as©-xes:^-r»fa'0T 
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[02 7] C(D»W©«jg*j26<Z)-I8S:*T¥HHT * [03 6] C(0»n<3!)«ig*tt<Z)-xet«rWfffiHT 

[03 8] ■fe^7y-x8€rii^a©«ffiiw«**-r 

[03 9] ir;U^y-XhS#iA^-^K(7)®jf1t^<^> 

[04 1] $£&<D*±V±)ltZ<D3£Bft(D*^i)1i)\s'T: 

10-pS'>U3>ifi, 11-nfiCiik 12-p 

-hlKMftlMt. 7-l»»y-K la-nMi, 9 
-t'7M. 2 1. 4 4a-ft*W*>ftAl, 2 
2, 4 4b-*9>^<t>ftAB. 



[02 8] C©KWO)Bii*ffi«)-ISS:*-r¥ffiHT 

[02 9] CCO^B^coS{ii*^a)-XS^^TW®0T* 

[030] 12 7WXXXI V-XXXIVilc^^i 
S0T&£o 

[03 1 ] 02 70XXXV-XXXVlC»3lr®@ 
[03 2] H2 80)XXXVI-XXXVIiBi;»5»f 
[0 33] 028 COX XXVI I-XXXVI I mztH 

[034] co^0^(7)^3a^ajco-xe^^-r¥S0T 

[03 5] ^0D5S^^Hig^ffi©— XS**"T¥BHT 
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